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Forests consist of more than trees; they are communities of inter- 
related organisms living together. Trees are only one part of this community. 
All these organisms influence each other. Considerable study of these inter- 
relationships has been made, but we still do not understand all the basic 
biological factors that govern them. Our efforts have been concentrated on 
the more obvious causes and effects. 

The ahimals in the forest are a part of the community. Wwe must under- 
stand their influence in this association as well as the effects of silvi- 


cultural practices on animal life before a thorough ard basic knowledge of 


forest management is possible. 
Since 1930: biologists of the Fish and Wildlife Service (formerly the 
Biological Survey) have been studying some of the animals in the forests of 


the Leke States. lack of personnel and funds have limited this work, but we 


have uncovered some basic information, developed new technics, and added 
considerably to the general knowledge of enimal habits amd relations in 


this territory. 


1/ ifaintained at University Farm, St, Peul, ilinnesota, in cooperation with 
the University of ifinmnesota, 

2/ Paper delivered on December 18, 1946, at *orestry Seminar of the Lake 
States Forest Experiment Station and Division of Forestry, University of 
Minne sota. 


The importance of this work and the urgent need for its continuation 
perhaps can best be illustrated by a review of the problems that exist and 
the accomplishments that have been made. For simplification the dominant 
animals or groups are discussed separately, although there is a certain 
degree of interrelationship between animals that influences the overall 
picture. 

Snowshoe Hares 

Perhaps the "number one"animal pest to the Lake States forester is 
the snowshoe hare. This little mammal goes through periodic fluctuations 
of great abundance md extreme scarcity, the time between maximum peaks 
being approximately 10 years. The last peak was reached in 1943 and 1944 
and was much lower then during the previous two irruptions. During the 
times of abundance the hares cause widespread md severe damage to small re- 
production end especially to coniferous plantations. This damge is se great 
that it is impractical to plant other than open sites during the peak of the 
cycle. White spruce is the only commonly planted species that cen be set 
out in brushy areas with any degree of certainty that it will escape 
destruction. Even this species is often badly damaged. Snowshoe hares 
haunt the brushy areas, end prefer the cover provided by stands of alder, 
hazel, aspen reproduction, and balsam fir. They feed on the conifers in 
the following order of preferences jack pine, white pine, red pine, and 
white spruce. With a knowledge of habitat preferences of the hares and 
site preferences of the different species of trees, it is possible to determine 
the chances fora successful plantation. 

Repellent sprays applied to plmting stock before it is lifted from 
the nursery offer effective protection until the appearance of new growth 
which the hares will clip. Sprayed trees, even though clipped, have a 


greater chance of survival than those unsprayed, because the clipping is 
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less severe. Sprays are recommended for fall-planted trees as 4 protection 
not only against hares but also against transpiration losses. On one planta- 
tion of fall-planted red pine that went through a dry winter the sprayed 
desis had an 80 percent survival as compared to a 12 pereent survival among 
unsprayed trees planted in alternate rows. 
Further study of the snowshoe hare is needed; possibilities of control- 
ling hare damage to the forest seem reasonably good. Inthe meantime there 
is only one way to avoid excessive hare damage. It is to concentrate planting 
in the brushy areas during the low periods of the animal cycle and plant the 
Open areas when the hares are abundant. However, this recommendation is 
difficult of application because nursery production must be scheduled several 
years in advance, and open areas require different species than brushy areas, 
Control of the hares by poisons is possible, but until public senti- 
ment towards this action is more favorable, this measure can not be considered 
a workable so lution. 


Cottontail rabbits do not occur in sufficient numbers in the northern 


part of the Lake States to be of any concern. However, in the southern parts 
of Wisconsin, Minnesota, sand Michigan they may be an important factor in 
inhibiting hardwood reproduction and in establishing plantations. No detailed 


studies of this relationship have yet been made. 


White-tailed Deer 
The white-tailed deer probably presents the second most important 
animal problem to foresters in this region. In recent years deer have 
become more abundant over the Lake States generally than for any period 


Since settlement. Logging operations and fires created ideal habitats for 


them and they increased steadily. In local areas deer are a greater menace 
to forest plantations than showshoe hares. Their numbers do not fluctuate 
greatly from year to year, and their browsing on trees on trees extends over 


a longer period, since they clip the trees as long as they are within reach, 
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Deer prefer tree species in about the same order as hares. However, 
since movements are not so restricted by habitat, it is impossible to plant 
or grow trees wrere deer cannot get at them. Deer damage can be grouped into 
three bred comes: (1) killing, (2), growth retarding, and (3) deforming. 

Most of the mortality occurs on small trees before they are able to withstand 
heavy browsing. On established trees the removal of terminal shoots tends 
to make them bushy and general browsing reduces the vitality of the trees, 

Natural reproduction of northern white-cedar is retarded by deer more 
than by any other factor. This is their most nutritious feed and is highly 
palatable. Wherever deer are plentiful, white-cedar reproduction will not 
become established. | 

A browse survey method has been developed which makes it possible to 
appraise deer concentration areas and ascertain whether or not their numbers 
are in balance with the available food supply. The survey is made on a 
sample plot basis. The number of plots necessary is determined by the size 
of area to be appraised. The density or availability and the degree of 
browsing or utilization is recorded for each plot. An analysis of the 
accumulated figures gives a direct index of the browse situation in the 
Surveyed area. Fromthis, recommendations on the management of the deer herd 
can be made without having any figures on the actual deer population. The 
management of deer and most of the other game species can be effective with- 
out having population figures. It is only necessary to know whether the 
population is in balance with the available food supply, below or in excess. 
Wherever heavy or even moderate browsing is found, it seu Bie assumed that 
coniferous reproduction, other than spruce, will have little chance of survival. 
The solution to the deer problem is to keep the herd controlled so that their 
numbers are commensurate with the food supply. Larger deer herds might be 
tolerated in limited areas where game management is given priority in a multiple 
land use policy. However, very few areas are now so designated although many 


more are needed. th 


‘i ab et oon Santon oh) Levees " neat 


; wren nao cor foie lk dl t aabeowd ot 
tty te ae Pat 9 Balaitt wouthit team: nt 


“doa Pht wig pie 


eo afd eon 
Ptehere “het 


# mo eben pit yore edt ectaaee, beat, statin 


‘to eewdnh mn baad wits cada ity oe 40 vdieo oat 


path ccf cdot hd a 


Pie Boek pas to ieee sn 


(aay 


et | yee Eatal wegoy ‘Tout toto ose cy | noma ve strat ate 
bhsiy ovisosTio od wae Pato ope eata'y au to aly 19 oom ne bay 


at adda rive woud: OF: aaa 


loowaal ad ft Wet " eulogee i io ah ‘okt ty 


ea NN 


‘Packt: baumen he ntl a Hi ser ak gn 


Lenten 10 wp iui @ cat oy ct he won aa aie, 


nd F = = 


Small Rodents ane Birds 

The role of small rodents and birds is often overlooked by foresters 
for at least two reasons: (1) they are small and inconspicuous and (2) little 
is known about their habits. It is a common assumption that birds are benefi- 
eial and rodents detrimental to the forest. This is true in some cases but 
false in others. Quite a number of our small seed-eating birds destroy pine 
seeds. Their habits are sometimes far from insectivorous. On the other hanj, 
we have learned that certain small rodents are voracious eaters of insects 
at times and that seeds are not their sole food. 

An examination of the stomach contents of 159 chipmunks collected in 
the forests of northern Minnesota showed that 71 percent of them had been 
feeding on insects and spiders. Some animals had consumed as many as 162 
grasshopper eggs at one feeding. On the other hand, in jack pine slash areas 
these little rodents often become heavy eaters of jack pine seed. From 88 
stomachs of chipmunks caught in a slash area, 72 percent had eaten these 
seeds. One specimen had the remains of 796 jack pine arses in its stomach. 
Goldfinches are not wholly beneficial. On this same slash area 8 goldfinches 
were cenllected, and all had jack pine seeds in their stomachs and very few 
insects. The potential influence for good or harm by birds or redents is 
largely dependent upon the management practiced on a given area or the stage 
of development of the forest. 

If an attempt is made to start a new forest by direct seeding or 
natural seeding, these animals may prevent success. If the ferest is already 
established, more than likely these small animals are a distinct benefit 
to it. 

Further study, especially as to the harmful effects of these animals 
in preventing natural regeneration of forests is needed, and is being continued 


as part of the Wildlife Research program in the Lake States. 
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Torceupines 

Poreupines have received very little attention by biologists in the 
Lake States. Some foresters consider them highly injurious while others think 
they are of little importance. We know that these animals do considerable 
damage to individual trees by stripping off the bark, but just how extensive 
the damage is not yet known. The trees most commonly damaged are tamarack, 
jack pine, white pine, hard maple, yellow birch, and red pine. 

A study of the percupine is now being inaugurated emasie ron it information 
on the following points will be obtained: 

1. The concentration of porcupines by forest types, expressed 
im berms Ob anime ls per unis of ares. 
t @ 2. An appraisal of food preferences. 


5, An appraisal of timber damage by species. 
4, Life history data. 


Recently attention has been called to damage by tree squirrels that 


had apparently previously been attributed to porcupines. During late winter 
or early spring the squirrels sometimes remove the bark from sections and 
sometimes the entire tree. Sugar maple is one of the chief species damaged 
by squirrels. Further information on the extent of squirrel damage is needed 
before it can be yroperly appraised. 
Beaver 

The beaver is a true resident of the forest, sometimes to the regret 
of foresters. In the big spruce bog section of North Central Mimesota these 
animals are entering into direct competition with forest preduction. Many 
black spruce stands, merchantable for pulpwood and Christmas tree areas, are 
being flooded and killed by the beavers cccupying the drainage ditches in 
that area, 

Prior to draining this bog area, there were very few beaver because 
natural waterways and suitable food were not available. The construction of 
drainage ditches threw up mineral soil on which good stands of aspen and 


' Willow became established, The ditches are dammed by the beaver to create 
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Suitable water habitat, and the aspen and willow are supplying them with 
food. The impounded water has raised the water table to such an extent that 
considerable timber has been killed. 

This brings up @ very important problem which only a careful analysis 
can solve. We must know the value of the losses caused by beaver, the value 
of the raised water table -- especially in drouth periods for fire control, 
and the economic value of the beaver. 

In forested areas, other than flat bogs, the status of the beaver is 
not so controversial, There is some disagreement regarding the beaver's 
effect on trout, but this is of local importance. 

Food utilization studies of the beaver have been made, but more data 
are needed on the value of beaver as agents for converting low value aspen 
into high value fur. From past studies we can determine the quantity of food 
available in various sized aspen (their main food in the Lake States) and thus 
roughly estimate carrying capacity. But until further studies are made of 
beaver food requirements, these carrying capacity figures are only approximate. 

Isle Royale Wildlife Problem 

There exists a serious problem with moose and beaver on Isle Royale 
National Fark. This Park is under the jurisdiction of the National Park 
Service and presents a forest-wildlife problem, the study of which can be 
appticable to sitwations elsewhere. A moose herd that once built up to such 
& point that starvation reduced it to & mere remnant is again ascending to 
a peak population. Browse surveys and airplane counts of moose show that the 
Situation is becoming more serious. Certain browse species including balsam 
fir, white pine, white birch and aspen are being prevented from reproducing and 
in time will be practically eliminated from the island flora. The browsing 
by moose is preventing the reproduction of the best beaver foods, and the 
excess beaver population is fast depleting the mature trees of these species, 
This is one of the best examples in the United States of an animal moulded 
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